




























































 !"# $#%! &#'!((  )























 !"# 7(8( 69
 !"# :$!7(8( 62







 !"# 4;&($*;'(  <1








   !# " &((3- <5








=#"8#= #'!7 7(%'(7( 
 (

:&;< : :& &<&&' $<$  =!' :  ";&<!
>!?<;> '&;;% :& &' $ :; ;;> &!<$  < <$ ; !&@!&'& 
 '&; $:&$?% :& &' $ :; "& $$! &( =&  &=   ;=& "=  '&;
$:&$?&!%
:&&<&&' $' !&A!&& >!?<;>"&:!$$! &;=%B &'&( : 
 :& &' $ <  $  = !'  >!?<;> A&$<$    !&; $  < :<;
!&A!&&  < :&!&;C>!;"&:!< :&$!!&A>!?<;>%!'$$! &
&' $( ! !&;";& ;= !&;  $ "& <&!!&% :& ;=  &;& 
&<<&$ &% :&!&<!&(  :& &' $ '  !&A!&&  ;; !&;&  A&$  < >!?<;>
"&:!%
:& &<& &' $ '  "& D&=   ;=&E <!  '&; $:&$?&!% &;;=(  
;;><!&<<$& '&; $:&$?(  :&   & A$& <  :& &' $ < $  =!'
' "&';;A";&%
$&  >!?<;> A&$<$  A!&$!"& :>  >!?<;> = &' "&:&(  :&
&' $&<&'  & &!'<>!?<;>= &'%
:&!&;=& :&$!!&$ &<!&!<$ "; =<$  =!'"=
 :=A&!A:% :&!& & &  :&  !<!'  <!'  $  = !'  








 2!# ; J&?; A!$&H =?=' '&;'(  ?  
&?;!<L%7;A'&?;!'A!&'NA!&:A&!!<H
"&<?$;'!&?;'H ?!'NM
 ?A&!'& #; J&!<?';! 'A! ?='( ! B 
?<?;"&?;A!$&H &';=''&;OLM
 GJ; #"&A!#;&L%
 ' KP &!;A!$&!?! !"H! H;=' &' &?O'#
P&(  &? ?&;H !K$PH "&!!"' '& ( !&? ?!  A!$& A"!#Q'N(
A!G OP=?=';?N%7A!G  !"R ?!&? G? !  ?;(?POP
!" P A! ?!' A!!'( ; A!$& =?='N% &!; A!$&'
A"!#Q P'&?;!' S1T( S.T!"AG $P(AK%( S8T% H
A!;'  ?( ? P ;&Q !<G? A!G=  #  ;=' ! % 7 <!'
  = A! '&!;; ?' ! <!'$H  &$:;PH A&$; '%
	O!?& !;'="H;=';? &'A ?! %
2!#& <!'$H  &'H A!P&? ' <K#& !&? !=  &?; A!$&H
J 	
 '&;O% &    &!; JL '&;'( ?  U
!K$P J		L '&;'% ! ?! & A!P&? ' '& & &?;
A!$&H J&!;( !K$PL '&; G&?  &? ?!( ? & O  ( ? !&?
A"!#Q &?;AP' &PJL(P& ;K &?;A!$&H'&;
"&!=   ?'H&?;"P&? HJ
L'&;O%?&QG?=; &?
 &'& <!'$P  &'H A!P&? '&(  &?  ;&?  <!'$P  &'H
!&Q&!PN ! A"!#Q  !"H &?H ;=' A!$&% "P&? # !& $P JL
;K# ! A!P&? ' '&  &A??' &! A!&Q GO QO%  &?;
!'H &' ? &?; A!$&' A!G=  =! ;" A! ?=  A!!'# O!
&;&J;! ''LK !&;" ?&?;A!$&''&; ( #;R;'
&?; !' A!&  A!& :A&!!<H JO&  AA;' A!"P'(   ;?'
 	
"R& ! ? %L( ?! ;' <!'; A ?! %  ;" ? ; ?'A &!KP 
&;%&!; A!$&( ? A!!'& O! &?' &&!   ' G? A; A!$&
A!G='N%:A&!!<PA?& N $PNJ&P# H&?'H!
? %L(?&A!' (!   ! 	O!?%
7!" ?;UA ?; &?;!'H&' ?N(?!"R H ?'&?;
A!$&' '&;  ! ;& H  ;?  '&; A ?!N "& !=  '&;  ?!'
;! 'N%
 &?; !'H A!? =! % &;; S9T( SVT% &( "! # &?;
!' OP  ? ?O A;N( & A!& G; &%  &?; !<
&G!GRH!;?H%!GR# &!A!& P'?A&?;J&G&
!  &?'HL( A&!#P' !&G? ;=' ! %  =! ! ? ?H  AH !GR#(
' A&!GR#'( ?!  ! H P'' K % ;' # #
!GR#(?!A!G ?!&?;A!$&(  ?!''& !"&?;!'
G?;&Q' ? AA! H !GRH( !" # #!GR#  !? P'?A AA! ( PP&
A!G= A!$& ?!' ?!%
!<H?!&? G?'N;'?=  ??! &!PI
 G A!# !GR#  ! "R  A&?'  ;# !GR& J&; "R 
?;&HLM
 &;"R W'!HD!GRH JP  !  !# ;'="X"R ? ='(
&;"R ?"H!GRHLM
 &;"R  W'!HD;?H JP&  !P !GR&(  %=%(  !#  A!QN !
A"NLM
 &; "R  W'QH $?;HD J'&   ! "R  ;'="# A&!&  G &
!GR#O? N!O;X!GRXL%
 ?!& !&?;' Q ?!' 	 O!?&( A=KQ(  ; &
&;'AK ?";?% ' K N ?!'NA?A!&'H!GR#
"& $:!K' P % #; G'& !"& !#P' ;'="#  !<!'  
&?;!<O:A&!!<S)T(S3T(S+T( !# A&!#P'%
2 &?' A&!&' O :A&!!<N  =?;# ! :A&!!<H  ?!' ;! '(
&  G  !? R!  ?!' JG ?!  & <?P' & ?' !< !L !
 
=?='  ?!' ;! ' J;' PO   '  ?!'L% 7  ?!'
;! '"R H;'GA;# &?;A!$&H'&;'	O!?H;'="&%
7 !" !&K;   " A?&;"  & P&  !A&! & #P& ' ! H !





 !"# $#%! &((3-
 !"# $#%! &#'!(( 

!"H ! H '&; ! !K$PP&  ;? N O=?H &;G?'N% A#
!?' ? !?$P =! &?( A!?' ! A!;&;K'%   ? A"RQ
G# =' $P=! KP'P &?;!<%;Q='? ='
"R& J  L(   ?'A A;  ?'A U ;?' "R&% &?'
"R&P&? ?!&&?' =! Q' %&?;A!$& A!&P'&  G?& JA!#
"R&L!"WP?'DJA""R&L%PKP'GG?P'J
?A & G#P'L !" P ' J ?A & O#P'L% &'  KP











&?'  ;&? ? !% &?' "R& =! &?'  O#P' ! 'Q
& G#P' A&!#P'( ?!  ! "R  "&N;= O=?( O=?  O#P' &?'N J ?H
A&!#P'H ; "R  ?&;& ( P& P&  ! N;=L% &?' &;  !#  H A&!#P'H !
G!H A&!#P'H( A!&' H A"!#Q  O=?% 7  &P P' AA!  &?'%
/A!  &?'H P' =! ;! ' =?=' ! &?; A!$& '&;'%
&?' '&  ? !  P 	  !" ( ?!& ;?' '&H "K#P&% 	





























 ? ! =? &?'N 	 ;=P&% &?&'
&?'  !# H"R "& &&?'"R&(   !?! &?'H





( 	 ;?( ?; ? ! " ; "& A!GX  ;? 
&? O	&?'N%
? !=!Q'#!"'G%&!RGP'A;'&=%'&=A!G
?&;& N $:!? &! ?H( "RH ? !'% Z'H  &P U ' ; !&'  ORQ(
 ?'="& !" Q'H  ! & % GH U ?'A &! ;'="#' ! AG%
'&=P? !!&?'J&?;NL%
 '(*& (&('#  !# 
 '  " ( 

!"H ! H  &' ; JA!PL A!$& !K$PP&% 	 U ;
A&$< ?;&  !&?;'  ;?  &? ! ? ? A;% 2=KQ(
A!RA' !' &G?( ? !&?;' "R H A!' ( A'?#  !" 'Q (
;("R H G?  !A  &G?=%	??!&&?'=! ;&?'  '  ?!
 !?% '  ?!H 	 ?;H &?'H &;G?' =! A"!#Q  !"H ! H '&;=P&%
&?;A!$&H'&;=P&P&?;N <!'$PN(??!&A 	A  (
?&?' !?'!"O=?O=?%
/=? ; "R  &&!P'  !  P%  !&P O O=?
?!&A#'	%YG?!'?& !O=?H AI
 AO=?  A&?;A!$&& =!	
 !( ?! !(P
 '  ?!&?' " !?  J #! !"( ? " ? !L !(
?? &?';"R A!# %" &? &?'U =!
 5
  '  '&; A!O  &?; A!$&  &'%   '& 
?!&A	 ?  &?';?% !?' O=? #! A!G'
1%3%
 7&? &?A  &!';P( !=!A!G= ?AO=?(
?!A&!&O;?'"R&N%1%3" &O=?O=?  '& (
?  O#P' &?' ! &?;C&?' JC$  &L  P& "R&P&
"#% &?;C&?'  1%3 &!PP& =! &?' =?'
A!!'#  &'%  &?'H "R& &?; !<&  A
? !H  ;&?' &?'(  & %  U &?;C&?' 
& %
 "#
	  ! =!  ?! ?! ! A;? N;= ?& '% 7
A?& ' ; "R  A!&'  !  &?' A' A?& ' !"
N;=(?!?&I
 $% #
	  ! =! O=?( ?!  &? ?;H
A'NM
 &# 
  ! =! O=?( ?! ?( P N;=  A
A &?  JOP !&?G'X W !&DL% 2=K=P& J  L N;= S?& 
 T!!&?G'#A?& 'O=?O%
   ! =!   ;? ''& ( ?! '&   &'  ? !& (
AK%(O??N!?! X $PN%2=K=P&JLQ='#'
()*+,
!?! X $PN(A?! !# H!& A!;&''%!
-,&?'N%?O=?=!&&!P'A%!?'&(?
 !O;?!O(?!&?;?N%
 '  (%:!";(

&' ? !Q'  ?  !$: &? R! J)  L%  =! AG O 
'GH"R&!$: &? R!N%& G&PH?'A& H(  O=?;= P !
'!G! K !% 7& ?'A&  &? ;=!&(  A A P&  !A=P&?'?P
 





!G! K ! A' O=?O G &;# ! ?!&A 	% ?!&A#P  A!&'
P&?'"&&&!P'PO=?%!G! K !A!!&?;?A! O=?O%
(?PO& O=? =? U'!G! K ! '& ;"R Q' ? 
O=?A!P'%!G! K'!&K;  ; !  P&?'%?A"RQ
Q #'!"&'? !'%'&H"K#&&!P?& 'O=?%!  P
![!" A!!' &&!P  !?' ! A  G! O=?% 6 & O=?
&&!P ?'!G! K !%




&?'H '&;' AQR! & ;" G= = H "P&? # !& $P
JL '& H =!	2% '&  S9T( SVT( ?! A! " !=  S.T
&?; J!L !'% 	2 % '&; !&' O=?H !''% /=?H
!' G!&G?' P  ?& !( A!  A!$& P( &;&'& I
A&!$P(O=?( !&!!;='N;=%A&!$P=!A!$&(?!&=?"R&H
A?& '%/=?H AA"!#Q"R&HA?& '(?!&' !&!H =?;&G
A&!$PHG!&?! ! P? A&!$P%;='N;=Q ?!(?&K P '























&?&N?! NG?& A&!$PNWA &? Q?='NE( ?'!&K;  \O=?
WQ?='A &? E%GO=?A!( !&!G?&A&!$PND" Q?='NE%
A!&GA&!$PG?& 'N=! ?!';='N;=%7'&A=K=P&;='
N;=O&! 'Q ?!(?Q?='"A &?  !?;&  '?#PQPO%?
 '& ;"R =?'A&!$PD" Q?='NE%&A&!$PD" Q?='NE#!
A!G= ;='N;=(A&!$PO=?' PA A"& ?!O=? ;?'%
/=?  A DA'?# Q !G E& !P? PA&!$P(  #;"R(






A?= WA!# EO&PN"P&? N!"!=GO%6R&A?= WA? EAG;"P&? N
!"!=GO%2=KQ('J6LA!&QA;? W!K$PN1E!<!'P
W!K$PN)E%6R&A?= &!&?;PA? W!K$PN1E("&   ? !?
!=GO  P%   "R& A?=  !&?; O&  PN "P&? N W!K$P )E% '& 









"P&?  ; "R  ?!'( "'( !AP'( G!AP'( A&!!AP'(
P'(  P'( &P'(  ?!'% &?& O=? ; "R  ?;<?P'
?A & G GH "R&H A?=H !RGH U ?&?& O& A!&' ! AG;'
"P&? %
/=?&&!P' & A G?% & =!A!$&H( GG?H"R&H A?=(
A&?'#%/=?;"R (G!!";?%
 O=? A! ?A A&!$P( & ; ? ! =P&( !&K;  %








 !  !  ! 
9%%+2#
	+	+ !+#	#
G! O=? =! G!# ; ? ! & A&!$P !&K;  % 7& O=?
& <?P'  '& (?P&;O ?  ; ? ! O%2=KQ( G!O=? J9
(L!(? ?!'Q?;=!Q""; &?!"H(!? = PGO=? !# H"R 
( & ?= Q?; =!  ( ?N ? = P !%  ""; &? G O=? =!
G!(&A!$&(P =O=?(A!?;? = P(&""; &?%
? O=? =! ;? A&!$PH !&K;   J9   (L% 2=KQ( ;? O=?
;# H"R '& HA"(";Q1+&(!"W'' &E%2!?;' (





'& (?O=?  ;&?"R&HA?=(A&!$PA!P&;&'& (?!&
 ;&?   A?=% &?& A&!$P !&?; "P&? % 6& P A&!$P & !
A?! &%A&!$P!&?;P"P&? H?A? 'HPH%A&!$PHO&'? '&P






















;K#P& Q ?!A&!$PH!K''&$:K'N%A!P&? '& 
!?;X(A!&?! !# H"R A!P A&!$P%
A&!$P;"R ?'?A !?$P%!?$P=!A!$&!"
A!$&H&?(&??A&;&'& (?& ="P&? H"R&%?"RA&!$P
 ! "R  " # U &A!?;'   ( !    !? H &?&( & ! '& % ?
A&!$PHA&$<?$P''& %A!!''?;"&'& A&$<?P'
?&; #'%
 7!&( "- 

AP"'# (O=?=!"R&HA?=%HA!='GG?!&?$PN%
&?$P =! A!$&% =G=  !A O=? !  ?'P A!$& '  !&!%  A











A A!=  ;  ( ?&?&  !&!  =?;# A'  ! &;&'& I O=?  AN
JA!&Q OL(A&!$PN J&?'NL ! K'N(?!A&!'&A&!$P!&K;  
? '!A&!?&;PO "P&? (?!&!&?;PPH?AO&'? 'HPH%
 ('# ?7# 

;=' N;= =! A!"P'( ?! !&? A ?!  A!&G =?  A&!$PN%
A&!$P A!&G N;= ; "R  ;?' A&!$P ;'( & P A!"P'  ! "R 



























;=' N;=&;"R  A&!$P;( &P;"R  !& &%  A!;
"R   &( ?'&  G?&'   ?'  !&! J!"  !&!L% /=?H !'&
;=' N;= '"; A!P' A&!$P G!#P&%  !( ? P #! A&!$P
;(A!?; !&!J>L%
 	
6& O=?H !'H( 	2 % AR;# "P&? H ! H !'( ?!&
KP' A&!$PH A!P' JO#P'L ! ' JG#P'L "P&? % 7 #P "
A! ?= &?;!'&"P&? H! %
 $!"(

2& !  ?;& ;=P !" ! N;= S11T%     ?;& K'&
AK$P'%&!" ;&?'UQ=''?!& #Q='#J?(L%&?'(?!&=!
 ;&?'(Q=''"!P&!J?(L%2& ! ?;A!G' AI











A&!&OAK$PN2?%_J<?$';?LU  =?;#JQ;#N;=2& !
 ?;&WD( ;"R !W6DL(?!!(?!?AO=? "!P&!%S*TU
A!'Q='#P'U&? !(?!!(?!P&AK$PP&=!?!& #Q='#%?


















2 &?  &PJ@LU"!P&!61=!? =(&AK$P(?!HG#P'
O&O"!P&!N61U=!AQ='# J!" ;? L%?"R&A!G' AI




























   (1 "A< .. 	   J)L




       

























		 "A< .. 

;#2& !  ?;H! H<!'; &?;A!$&H'&;'%OA! 
2& ! ?;#!A??';&?;A!$&H'&;'( ?& !(?A
&! ;  S1)T( ;; !    S13T U P ?G  ;= 2& !  ?; S1+T%  ;?(
'&'!:&!!$:PGA;# 2& ! ?;%Y;""!#P'?G ;=2& !









  =! AK  A!?$P Q?=' &?; !'( G ?! =!
<!' 2& ! ?;'&;J1)A%L%7'&!<&P' ? $PIA?! '
KP& M  ?'AKP&?;( CGG?P'( CP'(6C
GG?P' !" 6CP'% ;"; "R& J2& !  ?;H  &!PP& '
Q='#P'L =! KP' Q='H A?! ='  !A& H% ?Q='#!(P"R&
=!? =%
&!; S1)T&A &?G?=?='&' ?%2& ! ?;H&' ?&
'&;P A;?I Q A!?;  ?  &' ?<R!$P(  &  O#P'
O=?H% ?G  ;= 2& !  ?; &' ?   ?  &$:;PN( ? A&!#P' O=? 
''& ;%2&!#P'G'&'&;=P&KP&?'A!QN("& &&?'=?='N%
& ; "R  = ( P ?G  ;= 2& !  ?; &' ?  ! ?Q?N AG O









 ((3- 4('# 

1%  &?; !' A; PH A!G= N &' ?N &!  ? ?'A &!#'
 &''K ("& & ?&!;A!$&'K (!=!A;
 'P'%KP 6)6&!;A!$&(P'O!!'(
!&?;!'' &?'? ?&' ?%
)% 
 J&?; 
A&!!<L &A' "P&? H ! H( ? PH &' ?  #!
A??' A"!#Q I ?A =?  "P&? H ! H G?='a  =? ( ? &?;
=?'  ?! H U ! & "P&?  ?AP A&!' &; &?;H( !
A&!'  "P&? Ha N !&G? "P&? H !  &?; G#P'& U !  & "P&? 
?!'( !  P'a  =? ( ? ?&; "P&? H !  P' O &Na N
!&G?(P&&A!= "P&? H! U!(?P#!(!(?P&A!= a
&?; :A&!!< A!''( ? "P&?  ' '&H "K#P& ! G!&G?' A&!
A!$&"R&? '%
6)6 &;&? !'& &!;& "P&? H !  =! ;" !"R( ? P& G!&G?
'N <!'$PN A& "R& U "&! '&H "K# #!( N&?P =
;=P"&!? &? (?!;"R G!&?G  ! J!""& P&'
&' A! 'L Q=% #;( '&;P  6)6 &!; A!$&( "P&? H ! H
!'& ?;%
)%1&?; :A&!!<H A!"P'( ? ?&?& &?; !'  !# H  ? &N
A" "R&N U #!  ?;( ? A!$& A" ;  !#  
! H JAK%( #?'N ! &#?'NL% & A" '"; 'Q
G?'N%
)%)?'"R&HO&'A?!K'N%&?;&;&'& &' ?
 !"R A?& %/=?QO#P'&?'N(A&!#P'A!&? &?;;'
 ? (?I
 P=?  ' G?( =!(PO=?A!!'#O!M
 &$:!KP'? &?;JA!&G &P!&?;;?'L%
 
2&!#P'   !# H !&?G  ;?'N J;?' ;= O=? ![!" ? H
&?;H Q"'L( G?=!  '  A&!#P'( ?!&  !# H "R  ?A !
AQ='# %
)%3N!&?# HA G&?;!<HIA!"P'I
 G?&?&&?;;"R  ?&A&!#P'OP'NM
 ?&?&&?;"R& ! !# "& &NO#P'!G#P'A&!#P'N%
3% 2& ! ?;H&' ?#!A??'&!;A!$&''&; I
 &;'AK O#P'O=?HM
 &;'AK '&HM
 &?'  ! "R  =?' A&!#P'H '& (   &  ? 6)6 A!$&H
&' ?(?&?' !=?= &!;;=%
;'AG? (?#;2& ! ?;#!A;P'&!;'&; %
&? :A&!!<(  &? 2& !  ?; <!';KP &?; A!$&N(   ! PO 'Q
  = A! 'N(   ! !"A!G &!;A!$&(=A?A!G='N!
&!;; ?%
+% #; A!?  G !" ?!=A  U A ?;   &?; !'H &' ?N(
P  ? ?! :A&!!<H ="&( "& A  :A&!!<H ;'="& &!;
A!$&'&;A ?! %
 
 !"# $#%! &"'##'!(( ("(
!"# 7(8 
 !"# $#%! & !("(#(%,(

 ! # &?; A!$&H ! <!'$P  &'H A!P&? H '&;' ?;"=!
%&?;!'J?!Q'!"H! H!'L;'A!G= 
!K$P ? !H =?' A!$&%  &?; !' &;&'&  =! ? !(
"P&? H "R&( A&!#P'( &?'%   ?  &? A!P&? P  OA!   ?'N
A!!'(  &? ?'A &!KP  !"H ! H ;='N% &! A!G=  &?; !'
 ;"  <!'$P A& ?'A &!KP' A!$&I G P ;'  
AP' &PH("P&? H AH!? !'(?!HA!&A!P&? '%
 A!?   #;( ?   P  ! # "P&? G? !&  H A!P&? H
A!G=' ?;"( P  &; "P&? G? !&  H '& H ="& !  !  ;"
&;&;'="&%P GN?;"N(;'A!P&?  OA! (&!  P=?'
 ?'NA!!'(?&;&QA&$;!"H! HA"!#Q'?;"%2!P&? P 
!"H! HA"!#Q'(!&?A!P&?  !!  PH ?'NA!!'%O;









? ! A"!#Q &?;H '&H !?O( ?!O &="# !  P ;  ;? (
?'&  N&?P'  &="&% ? ! ; "R  ?!   ?! '&  ;?'(
 Q&; O?&?&NAP' &PO(?!P?'?P%
 
 $PP&J3(L ! #? !A? !'=!Q'<R!
!AP%? ! AA ;"R  K ?A?;#?! !? QQ









? ! !  !   ?  ?=!="  =?;&( P' '&;  A' !
?;#'%
;'  !=GH  !A ? !H ! I  !  !=G=  !A ? !H !  ! 
!=G= !A? !H!AP' &PHI
$$PU? !;='AP' &P=P&( %=%? !!AP'
 &P ?'?P &  ? %  =! !=G=  ?  !A ? ! !AP'  &P%
$$P  !A ? ! ! AP'  &P A!' &  ;P  !A ? ! !
AP' &P%
A"&!'U? !A"&!'? !'6!(?&K&'A;!
?'?P  A!RG&AP' &P&K&'A;!'%A"&!'  !A




&?' "R& =! &?'  O#P' ! 'Q & G#P' A&!#P'(
O !? "&N;=OO=?OG" OO#P'&?'NJ ?HA&!#P'H;"R ?&;& (P&P&
 !N;=L%&?'&; !# HA&!#P'H!G!HA&!#P'H(A!&' HA"!#Q 




&?';"R A!G=  R!;?;"(A&?!A!!'#?;"?%
;  ?P'A!?;"P&?  !" !!=G%
.0 .10
 
2Q='# (?&?' $PP'& ?&?;J!L!'&("& 
!"R&H!'&%&?;!'=! ?!"R&H!'H &P%
  $PP& &?'  KP' <!'   & !G' ! A "&
A; ?'AJ1+(L%&?'G!G?!'<R!P&%;&"R 
?;!'P&%
"&?' J!L P' &?; !'P&%  &"'  ;( ?;
&A&?' !' ;# "R& !" A!  !&! O=? A&!#P'&(
G&& G "&?' "R&% & &?; !'P& #!  !&!H O=?H(
"&?'"'(A&?;X"R&N%&?;!';"R A!&' &;
"&?'H"R&'%





















&?' ! "&?' ;"R  !?P'OP  JBL%  P'
&?'H ! "&?'H  ?'="# !K'( !&'  ?;&%  Q   ?
!K$O&& N!"'&O&?;'&;=P&%
&?;!';"R ;= OP J6(L(?!H?&?& ?!'
&! ?;' ;P' G "&PH AH% &?& P  !&G? &?; ;&  ?'="X(
?!N  ;&? & !  "P&? H%  =?# P H &;#  !? & ! &' #






 *; !# 

6R&=!N;="P&? !"N&?(?!'& A &?'N;=( ;&?'
&?'!";?'O=?H(='%"P&? &P&"R&P&G;&? ' ?!N;?
 &!;N%












AA! H ;?H P' O ?'A;&? ;?% ?  A !GR# '
A&!GR#'(  ?'A;&? ;?( ?!   !GR# ?! U  '
# ?&;JA&!#P'LS,T(A%)C1+8T%
 &?; !'& P  A!&'H  G? ! $:!K' P (





















A"!#Q  &?; !<H &' ?N( H A!' !&? &?; !< A!&  ?
&?; :A&!!<H J> L% 2&?;& J? L =! AK  &?; :A&!!<H
'& '&;% 2? =!  ?'A A&  "& A !  G!<  AK  ;?(














































,"  &    
7 12'3.0-


























































































































A&!!<!GR#;"R  ? ?H AHI&?'"R&!GR#(;?'"R&
!GR#(A!#"R&!GR#!"A""R&!GR#%&?&&?'"R&
!GR# =! &    '  ?! &?;% ?' !GR# O&'    &P( ? &?;
=?='A!QA!?;G!O=?!"$:!K'? &?'(
 =!(&?'=?='&;A!#  ' G?(O=?QA!&GPO& O&?'N%
!  &?; A!$&H '&;( G A;?="# Q !P'(  #; '
& & A!$& '&; J A =? H A!$&( P& &?'  ;? H A!!'(  
&?; A!$&H;='  &'&&?'Q  ;&?!  P( !A!$&=?='
'& ;?'(?;!  PO=?= ' ?!N&?'NL%






 "("& (" &4(4"&$!(4( 

2&!!G   ?& G!G?( A!&'H  G?H N;= A&!!G' ?&?&'
;?% &?& ;?' A" N;= A!?!'  ?;  '  ?!' ;?% (
', (=!A?&'  ? G!G?(?!POA"R% !U?&'&?&?&N

(:A&!;?H Q='X 1  
(2 1% 7 A?& ' 
 !"P'N A! ?; "&P&'
:A&!;?'(Q ?! (?P&":A&!;?  !  NAN
Q='X(&"P?
AA! (?!'GGH;?H?! ;?" %
 4
 :!(%:,# !(( 

;'P :&!!$:P(  %=%( # &&?;!GR&(?&?& # #&?;
!GR#( ?! "  K  ?  &?; !'( O !?' O A!X &?;
!'N% # X!GRX? '(A&!#P' !"R &$?;G?%2!#!;#
 ?!!'!GR#A!#P&&?;!'P&! 6!GR#'(?!
<!'P' AI?&?&# ;?(?!O&O&?;!'N(P'
?&?&# ;?(?! G& GA!#!GR#%&?& # ;?(
?!G&G  ?'&?;!'(P'?&?&# ;?(?!
O&O&NGA"!GRH%
 :$!("& ,7( 

/& :A&!;?(A!'  '# ;?%# ;?U  ?
;?( ?! & G ;?H( ?!& =! P    JGG?P'[R!L ! 6
JA!&'[P'L!GR#'! &?A!"P'I
 P&;?O&!"G&G!GR#(P=!# ;?;M
 P& ;? O& !" G& G  !GR#(  '&  =! & # 
;??!G&!"O&O6!GRX%
& ?&?& #  ;?( ?!  &? ?G '#   =?;&( =! &!
A"!#Q %# ;?#!&!A"!#Q (P&P&=!$?;%	?;=!";#;
GHA!&QHI
 !  #  ;?  $?; =! &A&?'I #  ;?
&A!& "& A&!GR#% 2=K=P&  J)@  (L =!  # 
;?( A' &^1( &)( &3`  ! &^)(&3` %# ;? &^)( &3` #!
&!A"!#Q (?P&A&?'M
 !  # ;?  $?;=! A&?'( "&  &;"R  =?'%
2=KQ A&?;& J)@  (L =! & #  ;?( A'
 5
&^9( &V( &8(& , %` 7 #  ;? =! A&?'( "&  #! =?'%
? &V ; "R  =?' A  ( ? &8 " O=?= %  &8 ; "R 
O=?=  ?A (?&V"O=?= J '? &(P;?AQ='&
&?NL%( &V ! &8&;"R =?'( ! # ;?&;
"R =?'%













( :A&!;? !' &?; A&!<!'P  &?; !'
A&!GR&% 6 !GR#   O#P'H !"  G#P'H ;?H A&!' O  PH
:A&!;?H%  !GR# A&!' & P :A&!;?% 2&?;& J) L =!
AK AA!!='%
& &; ?' G?=;  '& ( ?  !GR# P'   6 !GR&%
'& &?'H &?=!;" !"I=?  !GRXA!&G6!GRX('
?!  !&K;   & =?  6 !GRX A!&G  !GRX% 2=KQ( &?;
!'P& A&!GR#( ?! AK  )) 








A &?  &G'& !G '& ?'A&( A!&G  &P U &G'& A '& ?'A&%
2!#&?;!'G?!(P"A!? B 3!"B +!GR#(  P?
"R&"%(!GR# !"R =?'A!&G6!GR&%
 !"# 4;&($*;'( 

?G " A!G' ;?H P' &' ? &?; !'&% 7'&





!=?'& A!&;N( P ? &?;  'A ? = U P A ?Q?! ;? A"%
& &;  ?' &?; =?=' A&?  =!  ?I ? &?; A" U ? ?!&
;=''&=;"R A?& %
&?;&;&O'&A&$<?'&?;<?P A;WA!&GD!WADN;=%W2!&GD
N;= =! ;# G!G?( ?! P'  A!X ( ? &?; ; "R  A!# %
W2D N;= =! ;# G!G?( ?! P'  A!X ( ? &?;  ! "R 
A" %&?WA!&GD!WADN;=!&';=''&'%
&P( &?WA!&GD!WADN;=& ! ! #&' ?%%=%(P&;"R 
 &!A!& P' ?!   ?! ' % 2=KQ( P& A!$& J)3  (L
&?;  A" ! F ] 9(  '&  ? ?!   "= N !"H ! H &?;N%
2!$&AK )3(&;AG?A!A!$&&(AK '&)3(
% ;? ;(?;F? 'O=!&?G'X&XQ1*J)3(L%
? A!;&6!A&!&A!&	&?;J)3(%L%= AA WADN;=
! !?!  &!A!& $P%&WADN;=&O=? U '& ;A!X (P




















 WA!&GD ! WAD N;=H &' ? =!  ? &G?( A!&#'( P




7'& ?=!P&A &?   ?!''& '&;( !=  P  $PN
J)6L%7'&;&A'&?;!'HA&!&'O:A&!!<N?H%
#; A &?' A  &?; :A&!!<  ?!'( &  G  ?H
A!H& AHI
































































































 7(8# ";# "( 

 !? R!  ?!' =!  AA! %  '&  ;' G ?!  & <? 
& ?'N!<!N%' ?;(A!& A!#!GR#(  '!GR#(O
?!;'A &? A&!1()(b Q%?!' !?'(P&&;'A&!& O
P"R&!"A&!#P'H&?A!&$?;G??!  %
& "A&? ;#"R&( ;'   =  &A&? !GR&%; "R 
W?"D !GR# J& ! O#P' :A&!;?  "&  & A&!&  !GR& J)9 











































&&"A&? ;#!GR#(;' & <? ?;& & J); (L !"




















& !? R! ?!'"&:A&!!< ;? ?!&?$P#?' ;? ( '& 
;' A&!&  A!& =?='  ?!' ;! '( ?! ?$&A ; AK  )?
%?O ?!'N;'& 'A ?!'%
' ?!''&  &'&?'' P'&?;<?P (??&
A&!#P' O=?  G!H O=?H O ?P& ! O ?? "R& A&!&  &' ?&?&
Q'& %?'(?G!O=?A &?O &'N;G?&?;  !? !
;? &;#P&% # O QO GG? G! O=?% Z '&  ;' Q<? 





















 (?O=?= O#P'!GR#! &?'A&!#P'N;=%&&;'A&!& 
A!&P!GRH!?U &'=! ";%'& ''PG!O=?!#;
<?P' =?='( ?; A&?' ;# !GR# J& <?P' #?'
=?='L% & "  G! O=?(  ! ;# !GR# #! A&?  U  '& 
& <?P' ?;& #% 	?;G? "&?! P  !GRH !?' U & <?P'
$?;%














































































 ;&? =?=' ?!'N(!&?A&!!? ! H(?!&?'&; 
 ?  &P( ? ?&?& N;=;"R  A &?  !"&A &?  ! G!O=?
;A!= !"&A!= %6& ?? &P !"R A&? ?!!;#!GR#%
  A!";&' U &; !GRH ?% &?  'Q   ?!' A' O( &?;
:A&!!<N ;' 'Q  J!&? L% A' 'Q  'P&  ?'  ?
 =?;#I
 !#P' ?!&?G'G!O=?;& !?M
 ?'(?G!O=?&;A!= &'& M
 G :A&!!< AG;' &?; & A ?  &H!GRH &?%






 !" $!!   !# #'!(( ("(
$( ;?#'!(#!#'?
   !# " &((3-

2R;= '&?; A!$&H '&;' '&  G"=  A!?  WB  
?< ?;"D J ; B  ?;"L '&;% G?!   ?& A! B  ?;"  ?;(
<?$P(QI
 & AQ A"RQ(?;<?$!? ?&'!!!&M
  &?  ?;<?   !&&! A; B   ?< ? '&
A'?= M
  &? <!'$PNA&O=?&'!!!&M
 2! '& X!? ?N'&QNA&B ?<'&NM
 ;= &'!&!!&&M
  ?;<?  !&&!A;'M
   <!'$PNA&O=? &'!!!&( PB 
?'&M
 /= '& X!? ?N'&QNA&B ?<'&NM
B ?;"A!?; =!U <K!P!'&=J ;	!L(?!H
 ?;I
 &'!& "& !&& O=  A& N ?&?O <!'$P( ?&; 
?;<?$PNM
   ?;<?   !&&! A;'(  ";   '&
ORQM
   <!'$PNA&O=? &'!!!&( PB 
?'&M
 /= '& X!? ?N'&QNA&B ?<'&NM
=!A!? !IH<!	!%
!'  ?;H '&;% !#P'  ? !H  !A  ?; ! A!";&'( 
?!'!!#'A&?  ?;N%?;"!#P'&;# !?%
 
2!# A!# !  P &?'  $P U  A  B  ?;" !% B  ?;"
&?'  $P =!B ?'& A!A' A;&  &?;N% 2;# !  &
P  ?;" !H ?'%  B  ?;" !H ? &(   &#
<# ;'="# &?  Q"!#Q H  ?;H% ;  ? !H  ?; ;' A"!#Q 
  ?' D/=  != #E !D &?  != #E%&?;"P&? =!D!= #E%!  P
 ?; D/=  != XE  &' O ?P B  ?;"  ?;N W &?  != XD%  !( ?
!  P ?;;&QA&? B ?;"%
; !#P' ? !H   ?; P A!";&'(  ?!' !
? ! ! ?? ;'="# =! P' GA!X %  $P D&?; <!'$PE B 
!  P=!A!";&'(B ?;"U;'="# "&'& O!'?& O! &? 
!&?'N <!'$PN% 7  $P ; GG?  B  ?;" A!";&'N D!R? ' ?&?E%
?A"RQA!";&' ! '& U?  !'<!'$P&A??A &? 
B  !  P !% #; G A!&Q & B  ?;" G?=; AG  $P( ?A ! B 
!  PW&?;<!'$PD(6B U;'="# !'?& OGB ?;"!
;   &? !&?'N <!'$PN%6B  <!'$PA&B ?<?'&N
=!'?';%
 !" $!! !"# $#%! ##'! 

3@  =! AK  &?; !'( ?! A!G P ! A!#'' O


















































































































































































































 N:A&!!<N"!;'&A ?! % !? R! ?!''& =!  = (PG
!GR#E$	-F=!  ?&?&;UA&!& A!&!GR#E$	#!
#%-IF%GG!GR#G#P':A&!;??!&AOA!&G "N











 ;&?' :A&!!< ?!&?$P ! #?' &;'P' $?; AG; 
&!&?;N:A&!;?NJ33(L%#; X'& !? R! ?!'N!A ?'&(PA
$?; &;'' A&!#P O !GRX E$	#! #%-   IF U G P #!











































































2G?!&?$P!&?#; X :A&!!< !? R! ?!'N%7O?! N=!#?'















































































































! ( ? &?; :A&!!< "R H ?!&? G?( !&?  ;?  P ?!&?$PN% &N
!GRX J39  (L !&? P   !GR& W$	  -F( ?
 $P( ?'&  A! ? =! &&? ! &; A!   U #! ' =  J3: L%































































































































































"!( ? #! W?"HD !GRH ! :A&!!<  !? R!  ?!' #?'
A=?U;'A&!& A!&' ?!'%
 &' J&?; :A&!!<L A#P' A!&'  A!# "R& *% &?;
 P(?'& A&?&NG !PH;?'"R&HJEDF(ED)F!"ED
3FL%G"R&EDF&?!&;'& (?;A!$&&A&!&O"R&NED)F(
!  !?G( G "R&ED)F &?! &;' & ( ?; A!$& &A&!& O "R&N
ED F% G "R&ED3F &?! &;' &   ;( ?; &"  E%%
F
A'?#P'( !"?;&A!& .*&H A N?  G '( !"?;&O=? G!
O=? E 
-F% #;( G ;?' "R&H EDF "& ED)F =!
A&!&'O;?'"R&NED6F( G ?! &?!&;' A&!&   ;( ?;A!$&
&A&!&O"R&NED9F%Y=!<?P'  ";"R&( &&;'A&!&  A!&
?  !GRH !?%  '' P G! O=? E 
-F% 
A'?#P'N GE%%
F2 A!$& A&!& O "R&NED9F%   ? =' "&'
;?' "R&' U A!$& & Q A&!& O A" !GRX JA&?  ;#







1% 7'&!"&"&?'A ?; &?;!'&' ?N(?!;& H &
 K &?;A!$&! ;? '&;A ?!N%
)%  ;? &?;!<H(2& ! ?;H"&:A&!!<H;K#%2& ! ?;H&' ?#!
A??'&!;A!$&H'&;'(&#!;'="#AK O#P'HO=?H(
'&H "& &?'  ! "R  =?' A&!#P'H '& ( ? &  ? 6)6 A!$&H
&' ?(?&?' !=?= &!;;=%&?:A&!!<(  &?2& ! ?;
<!';KP&?;A!$&N( !PO'Q  =A! 'N(?!!"
A!G &!;A!$&(=A?A!G='N!&!;; ?%
3%  &?; !<H  ?!' A!?  :A&!!<( ?!& !' G &?; !<H%

A&!!< ;&Q AA!   &?; !'H  !? R!N( & G&' A!&'
 G?H ! $:!K' P H% 
A&!!<' ;'  ?=  AG  =?;&( ?A !
!<'I! ?;& &(&A&?'!GR&($?;%
+% 7'& !"& R;' :A&!!< '  ?!' '& '&; ! ?$&A ;
;! '(  A A ! H ? 'Q'  =?;#%P   ?N'& ?N(
&?; !'  ?!' # H G P  !<!'' O :A&!!<N( A!
 !? R!A ?!'!# 'A ?!'%
9% &?; A!$&H A"!#Q' A ?!'  ' K' ;" !"( ?! 
&;&? ! &!; ! !"H ! H ;='  &'( ? A !P '&  A; 
'& (;&Q =&&!  ? AA!!'XO!NG&?;A!$&HA"!#Q'H%
 !&?;P Q &!;  &'H A?=% &?!&? G? &!; A!$& A"!#Q'
; &? A&!   <!'$H  &$:;PH ;'#P' &!;  ' K'
! =P&%
V%  ;?  &?A&!'&  ;! '  =!' !( ?  ?O  ?!'N "R H  ?;
O=& 	O!?&%&!;; ? != H'&;O!'
A;&(A&! 'O:A&!!<N! ?!'"R H=?' ' G?%
8% !&   !$H &!; A!$&H ! H '&;H  ! ! ; &! =R '&;(
A& = Q ?!  ?!&? G?N A!$&H  !? R!N%  #  &!; ;?
GG?' ! &!<?' G;&? !&?;% 7P& ! =P& !  ?;'H
 5
!&?;P G'  =!'( A=KQ(;? A!"P'H  ='( ?!  !Q;X




 =8 .= 






 %( ! .%	
E(  A
 !
/ U  ' K 
A!P&? 'O!?
  .   / U &;' ?;"( ?!  A!G= 






S1T 6$:%('": %( $" % :&<&&;;&&!&%
B &;&=()***%
S)T : %( B &! %  !'; &' $ <!  $  = !' U
!'; B !?<;> &;% &! = < >& &( &A! '&  < 	'A &!
$&$&(& :&!;%
S3T :%(B &!%F&$ ;! :'<!$  =!A:%&! =
<>& &(&A! '& <	'A &!$&$&(& :&!;%
S+T :%(B &!%&!<$ AA! <!B !?<;>&> :$  =
!A:%&! =<>& &(&A! '& <	'A &!$&$&(& :&!;%
S9T ! %(&;;%"P&$ C!& && :I %2!& $&
;;(1..9%
SVT ! %(&;;%"P&$ C!& && :I2!' $	&! %2!& $&
;;(
1..V%
S8T !:;;	:% &!A!&&;;> :%B &;&=(1...%
S,T  & ?<!$&%   A&$<$  % 1%3% "P&$  &'& (
!A(1...%
S.T <&&;&%&!1%+%"P&$ &'& !A()**1%
S1*T B &
%(
&&;B %%('%&;;;&$ !$	''&!$&!$ %
2c.,(1..,%
S11T 2& &! % %( 2& ! &  :&!=   :& &;; < = &'( 2!& $&C
;;( $%(
;&>	;<<(%%(1.,1(A%).*%
S1)T &!; B %%2%:&AA;$ <2& !&   >!?<;>'&'& %:&
!;<	!$ (= &'	'A &!(,J1LI)1CVV(1..,%
S13T ;;	%%(  %%%&;;$ '& <B !?<;>= &'%%P'&
!( & !( AA;$   :&!= < 2& ! &  1..3( ;'& V.1 < &$ !&
 &	'A &!$&$&(A%1C1V%A!&!C&!;(6&!;(1..3%
 	
S1+T &!; B %%2% &!;'&	;!&2& !&  :&!;=%%
P'& !( & !(AA;$   :&!=< 2& !&  1..3( ;'& V.1 <
&$ !& &	'A &!$&$&(A%+93C+8)%A!&!C&!;(6&!;(1..3%
S19T ( %  &?; !'H &!<?' P  :A&!!<[[
<!'$#'&#!&! & # PU.I.C' ! H!? ! H
?<&!&$PA!&G'H'&QS()**+'%";Q19%T%()**+(
A%1.3C1..%
	
$!'(

